We are in a vastly different new era in our understanding of the biology of breast cancer and the efficacy of systemic therapies. Together with this information and the imperative of integration of multidisciplinary approaches for the management of breast cancer, over the past two decades the benefits and potential pitfalls on how to integrate and optimize neoadjuvant systemic therapy (NST) with surgery and radiotherapy has been elucidated.
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Simply stated, if the molecular subtype and clinical prognostic stage of a breast cancer at diagnosis predicts that the patient will have a survival benefit with systemic therapy, then the best approach might be to administer the therapy before surgery if doing so can allow for increased patient benefits. These benefits are striking and unequivocally proven to allow for less breast and axillary nodal surgery with corresponding minimization of morbidity, while maintaining the same overall and disease-free survival benefit of adjuvant systemic therapy. It should also be noted that within molecular subtype groupings, there is interest and continued study of de-escalation of systemic therapies based on risk of recurrence and prognostic stage.
A pathologic complete response (pCR) with NST is associated with a disease-free and overall survival benefit compared with not having a pCR. 4, [9] [10] [11] Patients with HER2?/triple-negative breast cancer (TNBC) subtypes have the highest rate of pCR rates compared with luminal type A/B cancers. 10, 11 The introduction and testing of both paclitaxel and anti-HER2? agents are now routinely incorporated for patients with TNBC and HER2? tumors, respectively, 12 and this has led to increasing rates of pCR. 13 Another valuable benefit of delivering systemic therapy prior to surgery is that it gives the patient and oncologist detailed information about their particular tumor with respect to the efficacy of the particular regimen they are receiving. Although, progression of disease while receiving NST rarely happens, it allows the clinical team to consider other agents or trials to identify an effective regimen for the patient's particular tumor, and this theoretically may positively influence their outcome. Finally, there is now randomized trial evidence that receiving additional adjuvant therapy after identification of patients with residual breast cancer after NST can increase their survival from breast cancer compared with patients who did not receive additional therapy. In a recent landmark trial, capecitabine administered based on identifying residual disease after NST was associated with a significant absolute increase of 8.5% in the overall survival of patients with HER2-negative breast cancer compared with patients randomly assigned to no further therapy. 14 Given this background information, it is not surprising that there is now new definitive information regarding increasing use of NST in these particular subtypes of breast cancer in the US. 15 In this issue of Annals of Surgical Oncology, Murphy et al. utilized the US National Cancer Database (NCDB) to determine when chemotherapy was received, and found that 251,726 patients (79.8%) received adjuvant chemotherapy and 63,538 patients (20.2%) received NST. 15 Although significant increases in NST use were seen in all biologic subtypes, the greatest proportions and increases in NST use were seen among TNBC (19.5- 16 It is essential and critical to take all perspectives into view when proclaiming recommendations for patient care. In this regard, there has been a long-term concern that we do not place the patient at increased risk while receiving NST versus adjuvant systemic therapy. Approximately 20-30 years ago, as the practice of NST was being tested and increasingly utilized, there was concern that this approach might lead to increased local regional recurrence (LRR) among patients treated with breast-conserving therapy.
1 Later, two important meta-analyses showed that LRR significantly increased in patients receiving NST compared with adjuvant systemic therapy when surgery was omitted and the patients received only radiotherapy without surgery. 17, 18 Unfortunately, this type of concern persists based on another recent meta-analysis that showed a 10-year absolute 3.2% increase in LRR among patients receiving NST versus adjuvant systemic therapy. 19 In this problematic new meta-analysis, the authors looked at patients treated in clinical trials occurring 16-35 years ago for which 81% of patients did not receive taxanes, and no patients in these trials received anti-HER2 systemic therapy. Furthermore, the effect of potential omission of radiotherapy on LRR was unknown and not analyzed as data regarding this were incomplete and no information regarding the type of axillary surgery received and the potential impact on LRR was available. Thus, given these multiple factors, in addition to the critical need for state-ofthe-art imaging to select and surgically guide localization for breast-conserving surgery, and the lack of universal pathologic processing guidelines and reporting requirements in this meta-analysis, it remains unknown, yet unlikely, that the use of NST is associated with a potential for increased LRR in modern-day practice.
In the past, attempts were made to completely avoid surgery and just deliver chemotherapy and radiotherapy when patients had a complete clinical response to NST on physical examination. In the majority of studies, LRR rates were unacceptably high and occurred before our understanding of the importance of modern-day imaging, the use of image-guided biopsy to select patients, and the choice of optimal patients centered on the efficacy of improved agents based on molecular subtype. 20 At this point, things are markedly different today and the therapeutic value of surgery becomes questionable once again when NST can eliminate both invasive and in situ carcinoma in up to 50% of patients, particularly when their subtypes are TNBC or HER2? cancers. Breast imaging after NST lacks sufficient accuracy to determine which patients might be safe to move on to radiotherapy without the surgery. Recently, our group demonstrated that utilizing percutaneous biopsy after neoadjuvant therapy can accurately identify patients without residual disease. 21 Combined biopsy demonstrated an accuracy of 98%, false-negative rate of 5%, and negative predictive value of 95% in predicting residual breast cancer. 21 The new paradigm of potential complete avoidance of surgery when there is complete eradication of disease with NST requires meticulous and precise image-guided biopsy of the tumor bed. 16, 21, 22 Using the MD Anderson approach to optimize selection with extensive image-guided biopsy, approximately 48% of patients were found to have no evidence of disease in the breast after NST, and the rest of the cases demonstrated either residual carcinoma, atypia, the clip, and/or therapy changes consistent with representative sampling of the tumor bed. Furthermore, the pathologic response in the breast was concordant with the pathologic status in the axilla in approximately 98% of cases. 21, 23 We know now that the false-negative cases result when there are \ 12 vacuum-assisted biopsy cores taken. Thus, to safely test the 'no surgery' concept in the ongoing MD Anderson study, a minimum of 12 cores of the original tumor bed and \ 5 cm disease by initial breast imaging prior to NST are required. 24 Regarding the management of the axilla when no breast surgery occurs, data from MD Anderson among 290 patients with TN/HER2? breast cancer with T1-2 N0 disease and normal findings on nodal sonography at initial diagnosis showed that those with a pCR in the breast after NST demonstrated that none (0%) had evidence of axillary lymph node metastases after NST. 23 Among 237 patients with fine-needle aspiration/core biopsy-documented N1 disease, 89.6% of patients with a breast pCR after NST had no evidence of axillary metastases, and 57.5% of patients without a breast pCR had residual axillary metastases. Thus, those with initial N0 disease will not have any nodal surgery. Patients with initial ultrasound biopsy-confirmed N1 disease are also eligible to participate in the study if biopsy does not demonstrate residual breast disease. However, these patients will require targeted axillary dissection to confirm no residual disease prior to radiotherapy. 6 Finally, another approach that could be evaluated in clinical trials would be to de-escalate the use of radiotherapy, rather than the surgery. If the disease is completely eradicated with NST based on breast and nodal surgery, the additional benefit of breast and or nodal radiotherapy among cases with a pCR is unknown. This type of hypothetical clinical scenario is currently being tested in a randomized trial of no additional regional nodal and/or chest wall radiotherapy compared with standard radiotherapy among cases with documented nodal disease eradication after NST in the NSABP-51/RTOG 1304 trial. 25 There are currently multiple prospective, single-institution and cooperative groups testing the feasibility of accurately identifying patients who have no residual disease following NST with percutaneous image-guided biopsy, including the US cooperative group NRG-BR005 biopsy feasibility trial, which is open and accruing. 26 When disease no longer exists in approximately 50% of selected patients receiving NST, we have a responsibility to identify these patients and test the potential of eliminating hypothetically unnecessary surgery. However, a critical takehome message regarding this new approach is that patients must do this only within well thought-out prospective clinical trials until the data show non-inferiority to our best available current treatments.
